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EVOLUTION. By Alfred Russell Wallace.
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HIS article on Evolution, by Alfred Russell
Wallace, is the first of a series of papers
by eminent men on the record of human

progress in the Nineteenth Century.
literature, astronomy, surgery,

The world's
L B3 .

medicine, religion

and other subjects that are involved in the great
world-movement of this wonderful century will be
discussed by their most notable living exponents.
The series will run for about fourteen weeks, and,
complete, will be a valuable review of the Nine-

teenth Century’s progress.

ALFRED RVSSELL WALLACE.

Alfred FRussel Wallare and Darwin
worked along the same lines, and cume to
the same conclusions at tha same time.

One of the mbst striking of colncidences
the Hterary and scientific world oceurred
a certnin day in 1558, Papars were (o
read befure the Linucan Socletsy of Eng-
and Mr. Wallace, Lelng In Asia, mailed

his contributlion to Mr. Charles Lyell so

that 1t might be read at the moeeting, It
was entitled “The Tendency of Varletles Lo

Depart From Thelr Original Type.” At the

same meoting Darwin's article on “The
i mgmcr of Specles v Furm Varleties” wus

reu

EI’SF

This was a wstrange colpcldence, Two
thinkers, patiently luborlug in fur distant
Belds, arrive at the sawe coucluslons, for-
ward thelr views, which are read on the
same day at the annual mecting of a sclei-
tiflo society of which they are membars,

Alfred Russell Wullare was born In Mon-
mouthshire, England, in 1552 snd comes of
Beoteh ancestry. Ho was educated to be a
land surveyor and architect, the plan Leing
that he form a partoership with an wlder
brother who had chosen that professiun.
However, the mysterles of Nature call=d
him, and he answered,

Hoe discarded hls special studles {n 1845, ~nd
devoted himself to natural history, He wus
with the Bates expedition up the Amaszon
Kiver, South America, from 1848 to 182
Btudying the mysterics of jife In this almost
mnknown region, he endured the heat of a
torrid sun, the dangers of fever. Serpints
and venomous Insects surrounded him. The
flora was charged with polsenn. For four
years the disciple of soience lived amung
the Indian tribes. cullecting specimens of
vegeiable and animal life which promized
to throw lght on the great problem wiich
bs was trylug to unravel. Tho Erealer part
of this collection was lust at sea. Meturo-
ing to England In 1552 he¢ publisbed his
“Travels ou the Amozon and Negro 1vers ™
Later “Palm Trees of the Amuzon snd
Thelr Uses™ appeared.

Sull unsatistied, Le went to the Malay
Archipelago, where he remalned  eolght
Years. All thls time Darwin was purauing
the sme studies in other lunds,

It was while he wus among the Malays
that he wrote the pajer on *“Thes Tendency
of Varletles to Lvpurt From Thelr Original
Type,” and which came to the sums con-
clusions arrlved at Ly Darwin,

Returning from the Malay Archipelago In
1862, he brought With him mors than 500
birds, and over 10000 elymological specl-
mens, the classifying  and arranging of
which occupied much of his attentlon for
Sevoral yenrs. In 1880 he publlished In two
Yolumes his remuarkable

WRITTEN FOR THE SUNDAY REPURLIC.
Among the great and fertile gclentific con-
eeptions which have elther originated or be-
ooma firmly established during the Nine-
teenth Century, the theory of evolution, it
Dot the greatest of them all, will certainly
take its place In the front rank. As a par-
tlal explanation (for no complete explana-
tion Is possible to finlte Intelligence) of the
phenomena of nature it [uminates every
department of science, from the study of
the most remote cosmic phenomena ac-
cessibie to us to that of the minutest or-
ganisms revealed Ly the most powerful m'-
aroscopes; while upon the great problem of
the mode of origin of the various forms of
Nfe—long considered luscluble—it throws so

eolear a light that to many blologlsts it |

Ssems 1o afford as complete a evlution,
principle, as we can expect to Teach.

The Nature and Limits of

in

“Tha Aalay Archipslagn™ Following wers
his “Contributions to the Theosy of Narural
Belectlon,” "Geographical Distribution of
Animals,* “Tropicul Nature,” “lsiard
Life,” “Land Natlonzlizatlon” and a large
work on “Darwinlsm.” published in 189
“The Wonderful Century: Ita Succesyey und
Its Fallures ™ appeured in 1508

Mr. Wallace is interested In economia

probliems, as well a8 In those wh have
to do with natura! history. e 18 president
of the Land Natlonallzatlon Boolety of
England now. lis has been an fm wator
of Bpirituallsm for years, arnd in 1875 hLis
“Mlracles and Modern tunltem™ ap-

pearad. He Las written ma:
tcies on sclentifte and populsr

Mr. Walince 1s now un old ma
betrays no signs of ace, and
of physical or mental  feohb
themsalves, Not long ago !
the Darwinfan the 1

“Darwin’'s fumd
never heen shoken.
compiate confidences In them, and in the per-
manent lnflusice of hle work, ® = ® T g9
not belleve in the transmisslon of acquired
churncters, tha evidence weer
aguinst it, und thia i3 the ¢l
which there !s a growth of scle
apainat Imnrwin. The dipcunsk
cemling, naturalisis now belr
divided. Herbert Spencer t

pnzine ar-
«

Lt \u L]
the sams
i aned

e
nitls Gaal
them ive ol
proved the nonherslity o
it nelther of these
fundamental

view as Darwin, but Mr. F
Welssmnon betwaen
tainly

principles,

. la

Mr, W
finds amus
g and in gardening

“Darw!in was
own groat s
be happy with
with gardening, walking, or novel readinge.
Even when In the midst writing @ bhouk
1 Jdo not ceave to read JL re.*

Wallace admires the earller books of
Thomas Mardy, Lut does not care for his
later worka

“I disliks,* ha says, “tha whola pessimis.
tic echool of wiitere. I have rend two of
Hall (% '8 hixdl man'' and ~A
Son of Hag i they are full of masery,
horror, §< cubile. 1 hate t: that e
not human nat Plackmare s o groat
genius, Tast yeur I ugnin read  “Lorna
Doote” and went to explore tha 1poons \
jey, OFf course, we had b

irker nt his
o, T shouid not

|

was po such place, hut we oy
that: all the surroundligs s
so accurately descril Now_ ™" }
genlally, “I don't think a wriler

sclentiflo  work, | mislead one Ike that!™

% %  Evolution.

- -

made to the theory of evolution, and espe-
claily to that branch of It wilch deals with
Hving organisms, rest apon o misconess
of what It prafesses Lo explaln, amd eve
what any theory can poss'bly explaln,
a few words on Its nature und liml
o be necessary.

Evolution, us a general principle, Implics
thut all things in the univeirs: a% we zes

them have arisen from othoer thi w hich
preceded them by a process of modifloation,
under the actlon of thuse all-pervading but |
mysterious ugencles Kuown 1o us as “nalur-
al forcea’ or more genernlly the “laws of
nature.” Moare particularly the term evolig-
tion tmplies that the process s wn “ug-
rolilng” or “unfolding.” derlved probalily
from the way ln which leaves and flowers

are usually rolled up or crumpled up In the
biud and grow inte thelr perfoct fuorm Ly un-
rolilng or unfolding. Insecis in the pups
and vertebrates tn the embryo exhibit a
sumewhat simllar conditlon of folding, amd
the word s therefore very applicable
to an extensive range of phetiomena; Lut It
must not e takien as universally applicable,

_Sam mm which are sl since In {ie material world Were nre othier

e

MY err-

: the next great step in theorles of svol utlon,

moles of orderly change under natural
inws to which the terms dsvelopment or

m are s
phyalial ph
he lmie Sir W

s gpeneral
n Implles mor
eeslon - something
change from form to form utder
n of unchangeahle lawa,
The polnt to Le especially noted hera s,
that evolution, even If It I8 essentiaily a
e and romplete theory of the universe,
nily
re by showing that it lu
1 pome pre extating «
Hon of known forye
rhow the b
vation from a =t
farther linek w

r =
ltkoe growth or defl.
the

LI b

» the more

| Century that Laplace announced Lis “neb.-
| lnr bypothess ™ the first attempt ever mide

Ecther o ntecedent  conditivns  of
1 things—-at of evolution.
iL 1= no o his grand the-

¢ hature would turn to that spat the P

must be our ns, while
*ver maks nny re sppronch to the

beginntngs  of  thtngs  He

and many other thinkers |t

n, have shown that #f we try to reall
the abeoluts natura of the gimplest phenom-

sooms s Lirge nsan apple, or even o hotise,
1 at]l we then flod Bt guite un-

= T LS

thitkauble that this muss of matter should
be In 1ts re abmolutely Indivisible even
by an in te force, It folliws that all ex-
planntions of phenomena can only be par-
tial 1%, Ther can fuform ua of

@ [t change of the last series uf changes

existine, and they can often enabie uy
vdict future chauges to n lmited ex.
s but both the ufinite past and the re-
Wote Lulure are allke beyonl our powera

Rise and Progress of ldea
of Evolution. ot

If we trace, however briefly, the gradual
development of knowledge and speculntion
on this subject, we shall perhaps npprecinta
more fully the advance we have reaily
mads during the present century

The first speenlations on the naturs rRnA
source of the phenvmena of tha universs of
which we have any knowledze nra thoss of
the earlier treek philosophers. such ns
Thules, Anaximander, Anaxagoras and m-
clvs; and  the more tmportant of
wir tenchinge are embodled, with soime

et o svstem ard with much sente-
of reasoning. in the great posm of the
hor Lucretius—"On the Nature of

Lucretius was an  absolute materls s
for though he 1! not deny the exlstence of
the pods %e refused them any share in tha
construotion of the universe, which, ha
&Fain mnd agein urges, arose by chapes
after infinite time, by the random moils .
end colllstons und entanglements of the In-
Anity of stoms,

It i3 when Lo attempts to deal with the
orlgin of llving organisms that tha abarnca
of ell krowledge of chemlstry, physiology
and histology renders his task iy ossible
&nd leads him Into what seem to us the
wildest ybsurdities. lie las an elaborate,
but very unconvinelng, argument that ser-
sution can urlse out of mtoms which have
Lo sonsstion; and, taking the appsarance of
worms, et In the earth and In patrid mat-
ter us A proof that they ars atill actually
produced de nove In 1t he argues that at

wus more fertile and produced in like man-
ner all kinds of animals, The first humen
infants he supposes to have been formed st
kotie very remote tlme In the manner fol-
lowing: “For much heat and molsturs
would then abound fn the flelds: and, there-
fors, when ever a muitable #pat offered,
wombs would grow, sttached to the earth
by roats; and when the warmilhi of the HTSS
fants, fying the wet and eraving the alr,
had opened thess in the fullnees of time,
Tes of
the earth nnd constraln It 1o yield from *m
open velns a lguld most ke to milk, To
the clilldren tho earth wou'd Turnlsh food,
the hedt ratment, the #rasa g Led rich ino
sbundance of suft down. » * » Wherefore,
sguin and ngaln, I say, the ecarth with a
Good title has gotten nnd el e the name
of mother, since st 0f herself Eave Lirih
nf, mnd at n tUme nearly fixed ghed
forth every Lenst that ranges wildly over
the great mountsing, and at the same time
the fuwls of the alr, with /il thelr varled
shinpes*

The fact that this mode of aorigin
mended {tsalf to one of the brightest Intel-
lects of the first century §, O, enlighitensd
by the best thouzht of the Greclan phi
pliers, mny enable us tie Letter o ag
ate the Linmense advince mads by miodern
evolutlonists,

First Real Steps Toward
Evolution. ot

Wae have now & great blank of fifteen oern-
turles—the dark ages of human progress—
efter which the era of ohservation and ex-
periment began and for the first timme men
really sot themseiven to study nature, thus
Inying the foundation for all the great thea-
rellcal advances of our time. As lea ng to

com-

We must note the lfeiong observations of
Tycho Brahe of the apparent motlons of the
planets; the grand discovery of Kopler that
ail thess appurcntly erratio motions were
due to thelr revolutiun tound the sun In el-
liptla orblta, with « fixed relation Letwenn
thelr distance from the sun and thelr peri-
ods of revolution: and Newton's epuch-mak-
1ug theory of universal gravitation by which
all these fucts and many others since dis-
covered are harmonlzed and explalsed.

But wil this implied po law of duvelapment,
Rind It was long thought that the solur svs-
tem was fixed and utichangeable—that some
eltogether unknown or mirnculous HEeney
must have set 1t golng, and that it had 1o
ftself no principle of change or decay, Lut
milght contluoe as it now s to all Cternity.
It was at the very end of the Etghtecrniy

to eyplaln the origin of the salar system u:-
dor the lnfluence of the known laws of Mo-
tlon, p:&';u:'u-h-n and heat

orles to urge thnt they do not explain the
origin of the matter of the universs, elther
what it Is or how It came to be where we
now flod IL 'We can only take ons step at
a time, and even {f In these greater problems
any further advance should be as yot (lg-

| Btellar spaces.

| Evolution of the Earih's
| Crust,J»

| yet, Uil quite recent tlmes, the ecarth was

| nature of the

tled us, 1t 1s still 4 great thing to have bern
able to take even Gne secyre step Into the
vast and mysterious depths of the Inter-

Although Pythagoras (53 B, C) belleved
thiat sea and land must often have chiangad
places, and a frw other observers ut differ-
ent epochs came to the same conclusion,

genetally supposed to have been olwavs
Very much us 1t s pow: people enoke of
“the elertal Wils"; and the great mountaln
runges, the mighty ravines and preciploes,
ng well as the deep seng and oceans, wo-a
belleved to be the direct work of the (re-
Blur,

It was only in the Iatter balf of the
Elghtecnth Century that a few observers
began to see the Importancs of studying the
farth's erust, so far as ft

bronght abont the actual conlitions

ueting upon alto- )

after mnre than thirty yvears of trave! and
study. pulillshed his great work, *
ory of the Eurth*™ wlieh toust "
ered to be the sturting polut of melon
grology.

Lut, although Plarfalr and a few
uphinld Hutton's viewas, they ware too r
to regelve much support by his

others

regards the slow and csillnuods petion

for all the known phenomena presented
the crust of the enrthi. Hetca the bLellef
caiastruphens and cataclysms—in gres
vulsiony tearing mountains asunder,
vast floods sweoplng over whole continents

continued to prevatl, i finally bLasdsbed
by the se 1y aod perscverance of one mon

Sir Charlea Laell,  His “Priveiples of Ge-
ology™ was frat publishied In 159, and sue-
eentive editlons, pevinsd and often preatly
extended, eran u~l
thor's death forty-five yoare lnter.

In the earlier yeoars of the Ninetaenth
Century the standard geologlonl work, boih
tn Great Pritain and on the Contlnent, was

A, we nre inavitably landed «ither In a uvier's “"Essay on the 17 iy owf the
cantrodiction or In some Inkabla propo. | Farth,” In 185 & fifth edition of the Eng-
mition. Thus, ruppose we us is mativp In- } Moh tratsiation sppeamsd, and thera wos
finitely divisit ar im it ot I we 1t | German transisifon =0 Inte as 1630 sutll-
f=, we cann think 1t out, since nll infinity, | clenut proofs of it wide pop tiy. Yot thia
Boweser it may be stated tn words ts really | work abotnds in statements which are pos-
grthinkal e 1tively Inllerous to any obe oonversant

Il we aay thers ta a Nmit—the nlttmate | w004 modern peology. It never appenls to
atom - then wx o)l size 18 comparntive, we | known causes, but agaln and ngaln aesumes
nn It e o belng ta whom thits tom | forces be at work for which no evidvn e

f2 addsesd and which are totally at varl
apcs with what wo ses In the workd to-tay.

The methed followed by Lyell was
yery maversa of that of Cuvier,

tutally Inadeguate, and agpealing eonstant-
Iy to purely Imagninry and often lticon
celvabla  catastrophes, Lyeil Investignted
there cauncs with painstaklng aceuracy, np-
piving the tests of survey ! time meas-
urement, o a8 In many cascs to prove that,
glven moderately long periods of time—not
a fow thousands ounly, butl hundreds of
thousands of years -thay were fully nde-
quate to explain the phe n« T, Ha ulso
skowed that the !magtiary causes of Cuviye
would not expluin the facts, for that every-
whera In the crust of the enrth we faw
concluslve proufs of very slw o

chnnges, exacily analogous o whal now
oceur, never of great convulsions, except
quite locally as we have them now. Iia

showed thut modern volcanves Lad poured
out vast masses of melited rock d
single eruption. covering Aarms as "xTon-
sive as those which any anclent soliano
could be proved to bhave ejected in an
equaliy; short period; thuat strata were now
in grocess of formatlon comparable In ex-
tent wnd thicknesa with suy anclent sirati;
that organic remalng are being praerved

land 15 almiost everywhera rising or sinking
sy of obl; thut valleys are bLelug excavated
and plateavs or mountalng upheavel, that
carthquake shwieks are producing fuults be-
{ neath the su Yugetation still
" preparing future coal beds; that ilms J
clayn, samistones,
| rocka are all still being formed; and that,

are, Lhat

ous action of the Cluss we 0an Now
the carth’s surfoace, as well as all the con-
tortions and fractures which we discover in
ita crust, and every other phenomenon sup-
posed to pecessitutd eataatrop aud cata~
clysmm, will be agala produced.

Lyell's Generalizations
Stregthened. ot

of Ge

tlous of the "Principles

with such a wenith of facts and sach cogent j

| yet cautious reasoning as have carried con-

eontern- |
poraries, and this was sapsaciully the rase oo |
af
existing caumen belng sufliclect to noouunt |

to appear till the au-

Instead of
azsuming hestily that modern causes were

ring &

in them Just as in the older Tocks; that the

metaphuric and Igneous

&iven time und the intermittent or contine-
trace
In operation, and all the varied features of

In the massive volumes of the later edi- |
all
kome remots ejoch the now worn-out earth | these points mre discussed end illusirated |

" wictlon to all modern students. It affunds
i us perhinps the very best yroof yvet glven of

evulution in one department of the unlverse
| —that of the surface aud the crust of the
| eatth we Inkabit. Not only have sll the
chief modificatlons during an simost unhm-
| mgiuable period of time bien clearly dopict-
| ed, but they bave In alimost every case bein
shown to be the Inevitable results of read
and comparatively well-known causes, such
| ms we uow seo at work aruvund us
The grand generalizativus of Lyell have

eni and thelr causen than werg possible In
his day; while the only ebjeciiona to them
seem to be founded, to some extent, upun
& misconception. He has bern termed &
“Uniformitarian,” sud 12 Is alieged that it
s unphiloscphical to take the Hmited
range of caules we now see lo aoction as
a measure of thoss which have ncled dure
ing all past geclogical time. But neliher
Lyeil nor his followers maks any such as-
svmption. They tuerely suy, wa £o not
find any proof of greater or more vivlent
ceuses o action In past tnes, and we do
fiund many Indications that the great! npat-
vial forces then in sctivn—seas sud rivers,
sun and cloud, rain and hafl, frost und
snow, a8 weoll as the very texture und cun-

of each uge are
have been in the
ftude veéry much
objeect! h

in which the organisms
preserved In them mu
gensral nature and magu
Other

been sirengthened since bls death Ly more | Ela T
cumiplets fnvestigation of coertaln phetom- |

| of Plants, %

stituents of the older rockm, and the mods | tive age

)
‘1r' unhounded £

as they are now. ong, sue
as, that the Internal forers were gronter
| when the earth wns hotter, amd that idal '

efforts must have heoen moare powerfu
when the moon was nearer the earth, are
altogether Lenlde the quedtion untll wa can
obinin mors definlfe mrusures of past time
than we now possess In reforence to buth
sal tihe a. It may
nhyshoal Lhiges above
to have bLesn #o glow that they
produce] no  percoptibly
at the epoch of Lhe
Lyeil'n doctrine fa =i
rY canses,
ho only denles catnstrophes and motre
ljent pgencies in early timoas,
s no clear evidy of their
Istence, and alzo becausa known
ara quite competent to explain all gsologl-
cnl phenomena. It miust ba  remembered,
ton, that uniformitarfans have pever Nm-
1ted the natural forces of past geoloztiend
porioda to the prectse Umlls of which we
have had experlence during the historieal
period Whait they maintsin  is, that
forcoes of the eama nature and of the same
order of magnitude sre adequate to have
brought about the evelulun of the crust
of the carth as we now find (L

Organic Evolution, Its Laws
and Causes. o

We now come to that branch of the sub-
feot which is the most Important and Jdis-
| tnetlve of our age, and which, in popular
| estimation, alone constitutes evolutlon—
| the mode of origin of the Innumerable spe-
cles of animal and plant lUfe which now
exist or bave ever axisted upon the carth,

Tha origin of the different forms of |ifs
has tll quite recent times been lovked up-
on aa an almort insciuble problem, al-
ttough a few advanced thinkers, even In
the Efghteenth Century, percelved that it
wins probably the result of some natural
process of modllicatlon or evolutlon, Lut
no force or law had been #ot forth and es-
tablished in any way adegquate to produce
f¢ until the publleation of Darwin's “O
gin of Specles™ In 1530, In the later
ticna of that work Darwin las given o
torlcnl sketeh of the progresa of opinlon on
the subject. I shall therefore now only
notice a few great writers whom hs hLas
not referred to,

We have secn what an impossible and
even ludicrous expl ton had to be given
by Lucretios; and down to
the middle of the Kighteenth Century no

rofe rred
would have

Ly

cren=od  effoct
sratifled rocks
that of real agninst imag!t

could be reached In ravines, quarries and
wmines, nnd one of the most earnest of 1thesa
students, Doctor Hutiou of Kdinburgh,

sdvance had been muode. Either the prob-
logical doctrine of a spectal ereatlon was
lems was ot referred to at zil, or the thee-

| ters of his “"Evalution, fd

hald to Ba the anly posiitila cre. But In
the middles «f thee Sl o Cuntury the
great } n«M i} 1 1
his very {mpartant work * vis Nk

]
|
|V

ated b
e tniradu
tintive thoup
hive beer

not 1

quit

Buffon's Clear
Deductions. o ,

Buffon lays wiress on the great resam-
blarics of all mammalia in internal stric-
ture, ehowing tha most unilks e
tures ey La e ¥ Wwilke structurally.
suys: ““T'he hors for exaople, what can g
first i x nkingd? Vet

ore Uiillke

Pulr
cited ruther

the dfferonces '
sbhows tht sl 2 of the *keletin
sgres, pnd that it 15 only in prope i,
the inrrease of pame Lomes and th
pression of others, that they differ, ad
“If we repasd the ¢ 1, ot en
aul find the horse, man him *
the apon, e1o, might rid~) an -

el
Ing members of oue and tu
Then, after 3 fow mor

mamae faml

tions, ha re-

thore have been even aw
hnd boen produced In th
desveent f2om another ape
no further: mit to ba ¢
nature, and we shouyld
posing that with »
have evalved all ot
from one primordinl type.”

This Indlraics clearly
epinton, Lut to eave him=elf from the «o-
clestaationl suthoritlys he at onen ndds this
saving «f :o"atut not it is cartaln, from
Revelation, that all animals have al'ke lbeen
favorsad with the grace of an gcot of diroct
crextion, nnd that tha firse ¢ {5 4
specles issuesd full formed from the Runds
of the Creator.”

Such examples of dlsarming rel
prejudice mre frequent, hut he econtinuaily
Fecurs 1o statements as to mutab'iity which
neutrallze them Hors, for 1¢
brund clalm for nature

Ira which
a of direct
. then there In

1o the puwer of
T Le wrong i wsup-
| she cuuld

r of ‘ex

3=
tlon. He has besn slowing how wvarlable
Are many eaulmnls and how changes of

food, citmate and genoral surrowsuilngs In-
fuence both thelr forms uund their ha
und then he exclufma;

“What cannot naturs efect with
meaus at her disposal? Ehe can 4
ceptl elther ¢remio matter
Thesa two extre:
regersed for himaeif only; ereation and Je-
siructinn are ths action of His omnipotenca
Te alter and undo, to develop and renew —
these are powers whi-h he bas banded over
to the charge of nature.”

Here wa have a eioim for ths nawer of
Seatlon of spectes which
I fully comes up to the roguirements of the

h

all ox-
12470 S
re of power tha ity has

or M

| mature In th

most advanced evolutioulst, It 8 remarks
| mble, too, how e percelved the
great factors so Important for thn evoluilon
| of organisma, rapid m Tent
i varabllity, end the eirug
Thus he remarks: “It n
'lll\'-\ri wnt of nature tums upeon
moval i

cles

two §

. win-~upe, the Hlimitnkle fecusnd-
ity wh she hus gly il species; the
- s

other, t litles which o=
duce the results of

thr ’
| of ind

term “diflic

tive clic ks
and spnin f
| says: “"Henc
| man eno
| spacial £
hos tried

£ ther the dividual
Peare®

,. i \-\.' il
| Goethe on the Metamorphosis

Buffon clearly underator
tion, thuroughly a;
crense of all organ
weoil saw that thelr Inordinate fncrense wans
whollr neutralized through such Jest
les am hunger, dlscass and ene-

at tha s=ame tima ha had

fth i1 the power of nature to
Iy animal and vegetabis forma VWa feal
mestired that this gront w 3
thivker unly neederd fresdom 1o purnus this
of 1l lttls fu nndl he
Fava sntietoated Darwin's
of ua L)
Fven ae= =, wa must clane
£ the great ploneers of organto

1 artillial geleo
eclnted the raptd In-
and equaliy

and

mlea

ater and or

weht a rther

waotlld rerininly
Ereat
whole confure

hm o

Alroovery il erlection by

evolution was mada by the post
Goatha at the very end of the Flghtesnth
Tt ry In his viewe of the metamorphosls
of ptants, s it sitcconsive
madificnttona of the lsaf which produced all
the othir earontinl parte of tha Hicher
pinnts —the stmnle cotyledors or sesd
came modified
leuvey of the fully gFrown
apnin wers suceessively
ealvx, corolln, =tamena nnd
fow He
=¢d refinement of the sap under the

e of llght and alr, end to indieate
the steps by which the vartous parts of tha

pointed A

of the
inpescd this ta ba dige to tha

aviry

ry, by Famo

us.

e i

Sp

of fnod and hahits to which they have been
ted by mun, making no refurence to
o 1

by Ltwa

o=

vre, Inthils

hort of his greatl proedecessor,

Thy geperal Liws which Lamarck deduces
2 belure ale

f 3 Lils eliborate sludy of
j LiinZe
]l kirs that in every anlmil which has
I ) i g it = velugiuent, the
::. (N ' .
| =% i 3 4 .

Pttt alic Tur i

1y 1, whlle the =a

. i ut

grbly In r ot

TAras g we ance mit that thera oro
famliies of plants nul ukls, so that tha
ass wmay Le of the 7 of the hatsy
and gthat the une LAY oniy Qiffer
from the other by degenerstion from
& common Ancesior, weae miirht be driven
10 adcmit that the ape s of the fam-
Hy of man, that ha s but a degc-
arate man, and that e end man have hnd
& CORINON Ances .- It wera one
wl right grounds for estsab-
Ushing lan, It the it wers
once pained that smong plan anlimals |

'
I
|

forms |

ennugh his own !

Foars el
'

flower hnd been develoned. It was, there-
fore, n theory of evolution: but ft waw very '
uwn=atl tory, inasmuch as It In no wny
faecounted for the worderful varlety of 1)
flurnl orguns or Indicated uany
peryedd by the mest prominent p
spleucus part of the flower, the highly col-
ored and often sirangely formed corolla It
was alse erroneous In supposing tlat the
corolla was & modified ratyx, wherens it s
now known to be o moudification of the sta-
mensy.

Next enme tha great woark of Lamarck in
the first decoade of the Nineteenth Century,
in which he propesed a wenernl gyvstom of
evolution of the whole anlmal world. Hence

Purposs
1

ke maysbe termed the firet srstemntle ovo-
fully
his *"Principics
s chapter to a
But-

luticrist. His system han been rathior
described by Lyell, who, In
of Geology.” devotss o whe
eummary of his &
Jer glves coplous g

rinea; w M.
ations In thres ¢

any cns who Is not acgualn
original work of Lamarck
two authirs In onder to u
wide was his knowledve, b
explanations and In ke
pointa hie anticipated viewa
Lyell and Darwin, Hut he was h
tury in advance of his age, and his only
allegad enuses of modifleatlos—changed con- r
]
|

ttant
ith of

ditfons, use nnd divgse, hablt and effort—
were wholly insuffic] to norount for the
vist ranke of the phenomens presented by
the Innumerable minute adaptations of liv-

ing orgunisme to their conditions of e,

o | ary, with

Ol |n.‘ reas

| each palr of anlmals or each plant produces

114 read theey | Planfs anid anlmalv), thel, unless some of the
retand how | batenls dis the whole of the offspring must
us hig | Gle off every year; or, In oiher words, only

alf a eon- | the deaths must always (on the average

He even imputed all the modifications of  Individuals of the same species struzgle to-
domestiv aulmaly to the changed conditions getber

§wril
. | telng 1
s g0t (Ot 18 it%e confessing & murder) immuta-

thesa grinn or loss "y «

& or o ity

pie L gs

aaptiing, s

o e Lot keXes, or to
Lich the ullsprug Leve de-

ce of this arzun lop=uds

1 cluaee—the neog of

al modithestions 1o usd

but no direet ¢ »f thila
been found, while ¢ guod
v mowlsg 8 not

. thete ure many sirucicios

s bLeen produced Ly u
k3 the featlers of
o pulson in the serpenl
= eheils of nuts, the prickly
fruits, the varied armaor
¢, crocodile and
e rensons Lamarck's
1 couverts; and aiticugh
his arguments have been upheld in
w the fatal oijcctions to Lis
iple pe & means of eiplaimag
¢f vrganlc furms, Las mever

“ea

riodn of Lamasck and Dar-
el elear-

i W penern
Huch wers Sle WHliam Gro

“Uorrelativa of th
1540 Helinhiols on
nergy.” In I8, Herbert

vy oo *The Development Hy-
48, In 533 The latter work was &
i enl awimost unsusweratle srgzu-
ral process of continucus
whole universe, Including
man and sccial phenomann.

wr's “Fimt Priaciples” whica,
herent expositlon of phlloscphy co-
; and explalnieg all boman kfowl-
3 o vhe universe Inio oie great shstem
i, evesywhere conforiaing to the
sime Feeeral pricciples, must be hell to be
onis of t gie #t Intellectual achisve-
meate of the Nisetenth Century. Tt left,
r, the eauct quethod of evolution of
lsms unicuched, and thus falied to
plex adaptations and
in tha various srecles
ta which have always
wid of these who adve-
on. This 4iflculty was
wory of *The Origin of
¢ Natural Saiection,”
ard the meriea of works
ST d it; and to the btirtef skatch
his theory the remainder of our space
sust ba devuled,

)

p
The Theory of “Natural
Seleciion.” 2%

Although, ston
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“The Progress of the Centu ecialists. |
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atrugxle alto aguln

st other mpeciey b""“

el

k of w iy, from
insscts up to emrnd 1als] on
s & continual 1 the Turces of

| BAture—Trasts, Lim Lotdy mnd
e et .
Spencer’s “Survival of the

Fittest."

Theas varied causes of dastiruc

vy tale of In-
b oCal s
1. Wl Tes]
t dotermineg
e hun-
¥ b,
Lar-
une

. & ma

Ivea?

U Une
mpurfect In
WAy be called
3 many deuths of
{ individuals otherwlse w ted to Uve, bog
i we thick of the process gulng an day by
Cay and year by year tll only one in a hune
red of thosa born In & given area ane Jegg
wilve, 1t Is Impossible to muppous that the
one whick has passed through sll the dane
eors and risks which bave been fatal Lo, gay
s nuncty-nine relatiins was not, In all the
facultles and qualitles essential to the cone
tiuoance of the race, decldediy Letter organe
fzed than tke bulk of those which suse
cumbd. Herbert Spencerccalls the process
the "survival of the Httesy,” aud though
the term moy not be atricty sccurate in the
ciafe of any ons specise In any ens yaar, et
when wa consider that the struggls Is Eing
on every year, duriag the whale duraticnpf
each species, wa cannot doubt that, on the
whaole, and In the long rum those which
survive are among the fttest. The strugcle
1s ro severe, #o Incesazant, that the emallesg
defect In mny sense organ, any physteal
weakness, any imperfaction In constitution,
will almost cartulnly, &t oue tLe OF Ane
other., be faial
This continual weeding out of the lees e,
In every gemeraffon, and with exceptional
severity In recurring sdverse scasons, will
produce two distinct effects, wihich require
to ba clearly distlngulshed. The first o the
preservation of each sprcies in the hizhest
state of adaptation to the conlitions of ite
existence; and, thercfore, so long &3 those
conditions remaln unchanged, the efect of
natural salection is tn koop ench well-alapte
ed apecies alvo unchanged. The second ef-
fect is produced whencver the conditions
vary, when, taking advantage of the varia-
tlons eontinually ecccurricg in all well-
adapted and therefora populous xpe tes, the
eame process will slow!y but surely bring
sbout completa adaptation to the pew con-
dittone
Of luta yeors, and chisfly sinecs Darwin's
works were written, the variability of ante
merls and plants In a state of nature has
bein earefully studied, by actual compart-
tin gnd messurement of mcores, hundrets
end even thousands of individuals of many
common, that i3 abundant and widely dise
tributed, species; and 1t fs found tint in ale
most every cass they vary greatly, and,
whet is still more important, that eyery
organ and every appendagze warics indee
dently and to a large amount. Eoms of

es we hava seen, &

of great writern and thinkers had for mwore
t‘

Lalf a eentury shawn tho necessity
e process of evolutlon as the only
al or Intelllgible mode of origin of
K epecies of anlmals and plantx as

exisu
well s of the whole phiysleal universa, yet

thess views were by no means generally
accepted by the sducated classes, while few
budies of students were less Influenced Ly
them than zuoleglsts and botaulsts, gen=
erally known as paturnlists,

Now, Darwin wrots especlally for thess
classos, nnd no enos koew better than he A4
their great prejudlce on this matter. Not
cnly bad such moen am Sir Charles Lyell and
Sir Johns Hers=chell expressed themselves
streigly agninst all theorics of the trunge
mutation of specles, but the universal oone
tempt and indignation of naturalists as well
as theologlaons agalnet “The Vestiges of
Creation,” Lilshed anenymously a few
d giving & most temperats
= expoaition of the general
nonils for the universallly of evolution,
sed whnt any one might expert who ad-
4 =nd stt ted to demunstrate a
ar theory. Thls acccunts for larwin
to Sir Jogeph Hooker {0 1364, of hkis
almost convinced that species are

4 in 1M to the Neverend la
+ B he now saw the way In
which uew varietirs become esquisitely
adaptel to the exierazal conditions of jife
and to other surrounding belngs, and he
adds, “Tam a Vol men to lay my=slif open
te being thouglit & compleis ool and &

* and aga'n

that

RHoealie

most deilberats oneS It 14 only by & con-
glicration of the frame of mind of even
advanced thinkere at the time Durwin wos

prepRring his wmy amel remamboring how
small wus the effect which had beea pro-
duced by Duffon, Goethe, Lamatck, the
euthor of "Vesidges of Creation” and Lbe
eariier writings of Herbert Spencer, that
wa can alequately realize the murvelous
work thst he accomplizhed Lot us now
brielly covalder the essentlal nature of this

rew theory, which In & few Yrief years be-
Cuins

the establizhed bellef of the great
of the students of nature and
o gave & tew Intsrest in nature
e thinking world
of natural so'ection 1 foundad
woughly ascers
T Iy admltied facots, with
nd neceusaiy result of those

Restrictions of
Increase.Ne

Tha first group of facts consists of the
Ereat powers of Increase of all organisms
&nd the clreumstance that, notwithstanding
this great yearly lncrease, the actual popu-
Intion of each species remains statlonary,
thera Yelng no permansnt increass. Now
thesas two facts wers recoguized by Buffon,
but though, of course, knuwn o all subsas-
quent writers, wera fully appreciatad or
thought out to thelr logical results Ly none
of them, Lamarck, so far as [ can ascer-
taln, 100k po notles of them whatever,
Darwin has given tlustrationa of thess
facts in chapter v of the “Origla of Bpe-
oles,” nnd I have added others in the secs
ond chuptar of n Darwinlsm.” That the
population of vach speclgs remalng statlon-
of course, conslderabla fluctug.
sih a mualter of observation and
g The powers of incresss of
nil ereatures are w0 Ereat that If thers are
in any country room and food for a larger
number of any specles they will be pro-
duced in & yoar or two. It i Impussible,
therefore, to belleve that, In a state of na-
tura where all kinds of animals and plants
have Hved togather ns they best could for
thousunds of years, there can be any tm-
portant Siffervioce In thelr numbers from
yeur to year or from century to century.

Now It 's as a copsequence of these two
indispatabls fncts that the struggle for ex-
Intence necsssarily results. For If every year

ticne, Ir

only ten young animals or plnnts (and this
is very fur below the averuge), and If the
wdult life of these Ia taken ut ten Teura
tekain bejow the average of the higher

BS IAnNS
Fury to repiace

Voung can survive as are Deces-
the old unes that die. Hence

atd (n the long run) egual the births. This
e “ituction s an absolutely
evriain fact, ne well as an inevitable result
of the two preomiing facts, and It Is sald
to Le due to the struggle fur exlstence.

This strugzie s manifold In s natare,

the best known of thesa facts of variation
are adduced In my “Darwinism,” and are
lilustrat-d by numercus g&iagrams, and
much more extanaive mories have sinuce besn
examined, always with the same general
result. By largs variability is meant a varie
etion of from 1d to & por cent on ench side
of the mean size, this amount of variation
occurring In et least § or 10 per cent of the
whole number of individuals, and in every
OTgAn or part as yet examined, external op

internal.

Now, ns the weeding-out procens is £0 se=
vers, only from one In ten to ons in @ hume
dred of thoss born surviving to produce
young, the above proportion of variations
affords ample scope for the selection of any
variation needed in order to modify the spe=
cles »o as to bring it into barmony with
new or changing conditlons. Ard this will
bo the more sasy and certain if we considep
how slowly land surfaces and climates une
dergo permanant changes: and thesa are
certainly the kind of changes that Initiate
and compel alterations, first, parhaps, In
the distribution and afierwands In the struce
ture &nd hablis of speclex It follows, there=
fors, as &n ebsolutely necessary conclusion
from the facts, If natural selection can end
does keep ench continually varylug species
In close adaptation to an unchanging en-
vironment, that It presarves the fixity of its
mean or average etndition, and almost
every oblector s@mits this Then, given a
slowly changing environment, the same
yower must Inevitably lring gbout what-
ever corresponding changs is needod for the
woll-being and permanent survival of the
various specles which ars subject=d 1o these
changed conditions

Nineteenth Century
Progress. A

Bpacs will not permit a further conaiders-
tion of the objections and diMculties alleged
by oritics of the theory. All of thess have,
I belleve, been fully answered, elther by
Darwin or myself, many of the most recent
baving besn discussed in review articles
which will shortly be tubillehsd n a cols
Jected form under the title “Studiss, Scleas
tiflo and Soctal™ Buffice It to say here that
this theory of naturai sslection—meaning
tha eimination of the least fit and, there
fore, the uitlmate “survival of the fttest®
—has furnished a rational and preciss exe

exlsting crganisms to thelr conditions, and,#
therefore, of thelr transformation from the
saries of distinot but aliled specles which
ecctipled tha earth at some precediug epoch.
In this srnss it has actually demonstrated
the “or'gin of species,” and, by carrying
back this procesa step hy step into earller
ard earllsr geological times, we are able
maeatally to follow cut the evolutton of all
forms of life frum one or a few primordial
forms. Natural selection hna thus supplisd
that motive power of change and adaptes
tion that was wanting In all eariler ate
tempts at explanation, and this has '+4 te
its very general asceptance both by naturale
Ists and by the great majority of thinkers
and men of sclence,

The brief sketch now glven of the proge
ress of human thought on the questions of
tha fact and the mods of the evolution of
ths material universe Indicates how great
has been the progress durieg the Nineteenth
as comparad with ril precodiog ecenturies.
Although the philosophtenl writers of
classical times obtained a fow gilmpaess of
the actlon of law lu nature regulating ts
sucereslve changes, rothing satisfactory
could be effected t!11 tha actual rfasts had
been better ascertained by ths whole

of workera, whn, during the last five cens
turiss, have penetrated ever more
mors deeply iInto nature's mysteries and
laws, Hy thelr Iabors we became possessed
©of such a body of carefully observed facte
that townrd the end of ths last century
such thinkers as Laplice and Hutton were
enabled to give us the first rudiments of
theorfes of evolution as applied to tho solar
svetem and the earth's crust, hoth of
which have been greatly developed and
rendered more securo during the century
now passing away.

In Uite manner Huffon and Gosthe may ba
sld to have started the ldea of orpanle
evolution, more aystematically treated a
Uitle later by Lamarck, but still without
any discovery of laws adeguate to produce
the resuils we mes everywhere In nature
The subject then lauguished, till sfter
twenty years of observation and rescarch

¢ Charles Darwin produced a work which at

once satisfied many thinkers that the jeng-
deslred clew head been discovered. Its ac-
ceptance by almost the whols sclentifle
world scon Tollowed; It threw new Hght on
almost every branch of research, and It

i toud, tor light, for wolstucv; they

ill pronbably take ite place, In the opinion
;‘} future generutions, as the crowning
achievemesnt of the Niasteenth

planation of the means of adaptation of all -~
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